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Required CNG Infrastructure Station Mix

• High capacity fast-fill private/public stations 
($200K and up)

• Mini fast-fill public stations ($80K to $200K) *

• Light to medium capacity private stations ($10K to 
$200K) *

Fast-fill
Time-fill
Combination time-fill/fast-fill

• Residential ($999) *
*   FuelMaker designs and builds 

systems for these applications



How Many Stations Are Needed to Make a 
Viable Infrastructure?

• Diesel studies show infrastructure required for 
acceptance as a viable fuel, is from 10% to 20% of 
gasoline infrastructure

• Dedicated AFV studies show same 10% to 20% 
requirement

• Therefore minimum of 20,000 CNG stations 
required for a viable fueling infrastructure



U.S. Fueling Infrastructure
(Today & Proposed)

Stations Vehicles
Gasoline Today 180,000        221,000,000 
CNG Today¹ 1,200            110,000        
CNG at end of 10 Year Program² 20,000          1,100,000     
CNG Beyond 10 Years³ 20,000          2,800,000     

¹ 600 public stations
600 private stations

² 6,900 large stations fueling 111 vehicles per station
13,100 mini fast-fill stations fueling 24 vehicles per station

³ 6,900 large stations fueling 375 vehicles per station
13,100 mini fast-fill stations fueling 24 vehicles per station



Cost Comparison of Large & Mini Fast-Fill   
Station Infrastructure Options (Assumes no Subsidies)

Large Station 
Design Target 

(note #1)

Today's 
Infrastructure 

Actual Operation

Mini Fast-Fill 
Station

(note #2)

Building Large 
Stations at Mini 

Fast-Fill Volumes

During Building of 
Infrastructure with 

Large/Mini 
Combination

After Building of 
Infrastructure with 

Large/Mini 
Combination

Number of stations 1,200             20,000              20,000              
Number of vehicles 110,000         1,071,165         2,818,820         
Vehicles per station per day 111                92                  24                  24                     54                     141                   
GGEs per vehicle per day 5.8                 2.9                 5.8                 5.8                    5.8                    5.8                    
GGEs per year 200,000         100,000,000  42,625           42,625              1,938,379,776  5,100,937,213  

Capital & Maintenance 0.41$             0.88$             0.57$             2.02$                0.46$                0.22$                
Gas, Electricity, Ohd's, Margins 1.02$             1.02$             0.97$             1.02$                1.01$                1.02$                

Total cost per GGE 1.43$             1.90$             1.53$             3.04$                1.46$                1.24$                

Note #1
• May take up to 2 years to develop enough customers
• Limited number of stations built annually (cost and customer constrained)
• Initial years will operate at lower capacity
Note #2
• Easier to find 24 customers and load immediately
• Can build 4 mini fast-fills for the price of 1 large station
Note #3
• Infrastructure capital cost of 1/3 to 1/2 of large station option



U.S. CNG Cumulative Station Mix
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NY State Clean Fuel Vehicle Program
Phase I

Legend
FuelMaker Mini Fast-Fills - 30 in operation



Legend

High Volume Fast-Fills - 16 to be built

FuelMaker Mini Fast-Fills - 30 in operation

NY State Clean Fuel Vehicle Program
Phase II



Mini Fast-Fill
Stations - New York 

State



New York State DOT Mini Fast-Fills



FuelMaker Fleet Applications 
Public Works - Fulton County GA



New FuelMaker Public Fast-Fill Station



Present & Required CNG Infrastructure

Top number:       Public access CNG stations
Center

 States with no public CNG stations 
States with 1 to 20 public CNG stations 
States with 21 to 40 public CNG stations 

 
 

States with 41 to 60 public CNG stations
 States with 61 + public stations

 number:  Non public access CNG stations
Bottom number: Minimum CNG stations required
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SCAQMD

Sample Application to SCAQMD  



Required CNG Infrastructure Station Mix

• High capacity fast-fill private/public stations 
($200K and up)

• Mini fast-fill public stations ($80K to $200K)

• Light to medium capacity private stations ($10K to 
$200K)

Fast-fill
Time-fill
Combination time-fill/fast-fill

• Residential ($999)



American Honda - Torrance, CA 
Private Fleet Fast-Fill



Port of L.A. - Los Angeles, CA
Combination Time-Fill/Fast-Fill



Toronto Hydro - Toronto, ON
Time-Fill



City of L.A. - Los Angeles, CA
Fast-Fill



City of Walnut, CA 
Combination Time-Fill/Fast-Fill



San Marcos Unified School District
Combination Time-Fill/Fast-Fill



Required CNG Infrastructure Station Mix

• High capacity fast-fill private/public stations 
($200K and up)

• Mini fast-fill public stations ($80K to $200K)

• Light to medium capacity private stations ($10K to 
$200K)

Fast-fill
Time-fill
Combination time-fill/fast-fill

• Residential ($999)



FuelMaker HRA
Product launch late 2003



VRA \ HRA Evolution
HRA
• $US999
• H2 & Nat. Gas
• .3 GGE/hr
• Maintenance - free
• Integrated dryer
• Residential design
• Indoor installation
• 38 dba
• 120/240 volt
• Integrated ventilation and 

gas detection

VRA
• $US6000
• 1 GGE/hr
• 4000 hr service
• External dryer
• Commercial use
• Outdoor installation
• 45 dbA
• 240 Volt



FuelMaker VRA



FuelMaker HRA



HRA Prototype 
Assembly Area



HRA Development - Funding

Supported by:
• DOE
• SCAQMD
• CARB
• CEC
• GRI
• Honda
• Canadian Federal Government



HRA Development Time Line

• Key Target Dates
Alpha prototypes currently under test
Focus group evaluation (functionality, color, names) - completed
Product announcement/press conference with demo unit display at 
IANGV/NGVC, October 7th, 2002, Washington DC
Deliver first production HRAs - October, 2003



M. TEBO
10.21.2002

17M
IMPRESSIONS

MEDIA RESULTS REPORT

Associated Press national wire 
with photo

ALSO –

Bloomberg News national wire

Dow Jones International Business wire

Kyodo News international wire

Reuters national wire

Saying ‘Goodbye’ to the 
Pump
Consider saying "goodbye" to the gas pump. 
Consider fueling your car at home.

Buyers of the natural gas-powered Honda 
Civic GX will be able to do that, beginning 
next year.

Honda has signed an agreement with 
Toronto-based FuelMaker Corp. to supply 
Civic GX owners with a natural gas, home-
fueling device called "Phill." The wordplay is 
intended. The idea is to personalize Phill, to 
make it a part of the household, if not the 
family.





Conclusion

• Build required CNG fueling infrastructure at a 
capital cost of 1/3 to 1/2 of large station option

• Infrastructure mix composed of:
High capacity fast-fill private/public stations
Mini fast-fill public stations *
Light to medium capacity private stations * 
Low cost home fueling *

*   FuelMaker designs and builds 
systems for these applications
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